The Shepherd Color Company

Over 70 vears’ experience

» Based in Cincinnati, Ohio, USA
* Established 1916
* Family Fourth Generation




Pigment Classification System

Colorants
Pigments Dyes
Inorganic Organic
Colored White
Natural Synthetic Opaque Non-opaque
\ \
Ochres Titanium Dioxide Calcium
Umbers Zinc Oxide Carbonate
Hematites Zinc Sulfide Barium Sulfate
Magnetites Antimony Oxide Mica
Silica
Talc
Clays
CICP Metal Oxides Metal Salts Others
\ \ \
‘ ‘ Chrome Oxide Cadmiums Metallic pigments
Iron oxide Chrome yellow Ultramarine blue
H H Molybdate orange Luster
Splnel Rutile Other Iron blues Bismuth
[ [ [ Carbon black
Cobalt blue Nickel titanate yellows Phosphates

Cobalt green
Copper chrome black
Iron browns

Chrome titanate buffs
Manganese titanate browns




Markets Served

Roofing granules

Metal building products

Vinyl siding, Windows, Doors
Automotive

Wood coatings
Military




Attributes

 Heat Stable
* Weather Resistant

— Samples placed at CA exposure sites
— Offer to provide Accelerated weathering time

 Chemical Resistance
« Acid Rain & Salt Spray Resistant

» Compatibility




Concrete and Clay Tile and Painted
Metals under exposure
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Concrete Samples Exposed in
Sacramento, CA.

Exposure Time (yrs)

— ' I 0.000
5 081

5 M 0.564
% L

5 06 [10.959
o [

=

g |

~ 04

& I

=]

(/2]

‘mAaTmn

Blue Arctic Red Arctic  Brown Arctic Black Arctic  Gray Arctic




“Cool” Activities

* Associations
— NCCA
— CMRC
— PAC

 Tradeshows
— NRCA, WSRCA
— Metalcon, ICE
— CSI
_ NPE, ANTEC, VSI
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7 The Shepherd Color Comypany
We Brighten Lives




Market Education

e Publications
e Literature
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3% of the solar radiation arrives as ultraviolet

{17V). Principally sbsorbed by polymers, pro-

tection is afforded by UV - abscrbmg additives

%‘mni the presence of white pigments, such as
2,

45% of the solar radiation arrives as visible
radiation. The absorption (or reflection) is
governed by the colorants nsed

WHAT YOU SEE IS WHAT YOU GET!!!!

50% - the remaining solar radiation arrives as infrared (IR} radiation, The result is
absorption and additional heat build-up. Polymers and additives have little effect.

ONLY THE CHOICE OF THE G0 maTTERS! il
WHAT YOU DON'T SEE IS WHAT YOU GET BY GAREFUL DESIGNII!

Arctic™ pigments are high performance

inorganic ceramic pigments. Designed to reflect infrared radiation. Incorp

withstand the harshest environments, color — of these pigments will transform

rctenhun and infrared n:l]y:utm%;‘;;s erties performance of your praducts.
igments will often i the

serviee 111% of the product,

Examples of suitable applications:

ARCTIC™ pigments are designed to

- Heat destroys material properties.

~Thermal expansion and contrac

tion leads to wm;flng, distortion

- Vinyl siding, fencing, railing and and even part failure.
decking
E - Prolonged heat degrades colour,
- Single ply roofing membranes, exibility and other
polymeric mechanical properties,
- Autometive i jor & exterior parts
- Lawn & Gardlen Furniture, Ontdoor Sheph
play pi toys
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Color Choice

* Even with IR technology, increasing reflectivity
requirements reduce effective color envelope

Reflectivity Requirement

TSR

Obtainable Roofing Colors



Shepherd: View of Future

Research Direction: Market Focus

Cooperate with LBNL, ORNL, Industry to
improve reflectance of roofing materials

Things that work and are durable

- darker colors / higher TSR

Increasing reflectance to 40% - number of
color choices drops considerably

Shepherd active R&D to push pigment
technologies; Darker, Jetter, Higher TSR

Overcoming inertia of downstream customers

Continue to exhibit / promote “Arctic” cool
technologles
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